Background: assessment of the health of men aged 60 and over in English and Welsh prisons. Methods: 203 men were interviewed from 15 prisons, comprising one-®fth of all sentenced men in this age group in England and Wales. Assessment included semi-structured interviews covering chronic and acute health problems, and recording of major illnesses from the medical notes and prison reception health screen. Results: 85% of the elderly prisoners had one or more major illnesses reported in their medical records, and 83% reported at least one chronic illness on interview. The most common illnesses were psychiatric, cardiovascular, musculoskeletal and respiratory. Conclusion: the rates of illness in elderly prisoners are higher than those reported in other studies of younger prisoners and surveys of the general population of a similar age. The increasing number of elderly people in prison poses speci®c health challenges for prison health-care services.
Introduction
The number of elderly prisoners has been increasing. In England and Wales, the number of people aged 60 and over in prison has more than trebled in the last decade, and there are over 1000 elderly men in prison (statistics from the Prison Research and Statistics Group, Research, Development and Statistics Directorate, Home Of®ce, London, December 1998).
Although they make up -2% of the prison population, little is known about the health needs of these prisoners and what services they require. The number of elderly prisoners is projected to increase further because of changes in sentencing and demographic shifts in the population [1] . Information on their health problems and needs is necessary so that prison and health service managers can plan to provide a standard of care equivalent to that available in the community.
Younger adults in prison suffer high rates of infectious disease, chronic illness, drug abuse and psychiatric morbidity [2, 3] . However, research on the physical health of elderly prisoners has been inconclusive. One study found that the use of medical services declines with age [4] , while another found increased levels of healthcare use in elderly subjects [5] . A study of 119 men aged 50 and over in a prison in Iowa, USA, found high rates of hypertension, arthritis and previous myocardial infarction [6] . We are not aware of any similar research on elderly prisoners in the UK.
Here, we report an interview-and case-note-based survey of the health problems of a sample of elderly men who were sentenced prisoners in England and Wales.
Methods

Prisons and prisoners
Men 60 years and older are scattered widely across over 90 penal institutions in England and Wales. We selected prisons that were within 100 miles of Oxford and held at least 10 older prisoners: 15 prisons met the criteria. We obtained information on all elderly prisoners to 
Data collection
We collected demographic information from each man using a semi-structured interview. Data on self-reported health problems were collected using the scheme described by Burvill et al., which enquires about problems in various body systems [7] . We studied each subject's medical records and reception health screen for past or present major illnesses and current medication. We read all written entries and letters in the records to gather this information. Criminological information was gathered from the local prison database. Barthel scores were calculated for each subject. Social class was calculated using the allocations found in standard British government sources for present occupation or last main occupation [8] . Psychiatric morbidity was further assessed by semi-structured standardized interviews and is reported elsewhere [9] .
Results
Two hundred and thirty-three men were approached, of whom 203 were interviewed, representing 19.2% of the English and Welsh sentenced population of men aged 60 and over. The 30 men (14.8%) who refused consent did not differ signi®cantly from those who gave consent with regard to age (65.6 versus 65.5) but had been in prison longer (median length of time 59 months versus 16 months; z=3.40, P-0.001). The mean age of the subjects interviewed was 65.5 years (range 60±88, SD 4.8) compared with a mean age of 64.9 years (SD 4.8) for the total population of sentenced men aged 60 and over in England and Wales. Twenty-eight men were aged 70 and over, and four were in their 80s.
The characteristics of the sampled population were not signi®cantly different from those of the total population of sentenced men aged 60 and over in prison in terms of time served, category of offence, type of prison and ethnic origin [9] . Various demographic measures are presented in Table 1 .
Prisoners rated their general health, and 36% reported it to be good or very good (Table 2) . However, 83% of elderly prisoners reported a longstanding illness or disability. The proportion with acute sicknessÐillnesses which had started in the previous 3 monthsÐwas 19%.
Major illnesses recorded in the notes and selfreported chronic illnesses are summarized in Table 3 . The ®ndings in Tables 2 and 3 are compared with those of two previous studies of comparable groups: 992 male sentenced general prisoners interviewed in 1994 in England and Wales aged 18±49, who were studied for self-reported physical morbidity and use of health-care services [10] ; and 895 community-dwelling elderly men aged 65±74 in whom a variety of self-reported health measures were assessed as part of the Department of Health's 1996 Health Survey of 16 000 men and women in England [11] . The most common major illnesses recorded in the medical records of these prisoners were psychiatric, cardiovascular, musculoskeletal and respiratory. The discrepancy between a past or present history of psychiatric illness recorded in the prison medical notes and that reported on interview was highly signi®cant (z=8.28, P-0.001). The difference between musculoskeletal problems mentioned on interview and reported in prison medical records was also signi®cant (z=3.94, P-0.001), as was the difference for hearing or eyesight problems (z=2.96, P-0.01).
The most common diagnoses recorded in the prison medical notes were angina or ischaemic heart disease (in 40 men; 19.7%), osteoarthritis (in 27; 13.3%), hypertension (in 27; 13.3%), diabetes mellitus (in 17; 8.4%), chronic obstructive pulmonary disease (in 14; 6.9%), and asthma (in 11; 5.4%). On self-report, 68 (33.5%) reported a past head injury with loss of consciousness, 11 (3.5%) reported a past history of intra-cranial bleed, seven (3.4%) said they had epilepsy and three (1.5%) reported a history of meningitis.
Ninety-three subjects (45.8%) did not smoke. Current smokers consumed an average of 15.5 (SD 10.3) cigarettes per day. Information was not gathered on the quantity of alcohol consumed before prison entry.
The degree of functional disability was measured using the Barthel index (Table 4) . Nineteen (9.4%) had Barthel scores of -20, most of whom were unable to climb stairs. The six prisoners with scores of (18 had additional disabilities, such as the inability to wash themselves independently.
Discussion
This study describes the health problems of 203 sentenced men aged 60 and over in 15 prisons in England and Wales. Two main conclusions can be drawn. First, there are high rates of morbidity in various measures of general healthÐincluding major illnessesÐ recorded in the medical notes, and chronic illnesses reported at interview. Secondly, there seem to be important differences between the health problems of this sample and those of younger prisoners and elderly people at home reported in other studies. This implies that the health-care planning of elderly prisoners cannot be made on estimates of morbidity in younger inmates or community-based elderly people. A limitation of this study is that prisoners' health was assessed exclusively by self-report and reviewing the medical notes. Including a physical examination may result in higher morbidity rates, as prison medical records underdetect the morbidity of prisoners [12] .
Most illnesses reported by elderly prisoners were psychiatric or affected the cardiovascular, musculoskeletal or respiratory systems. There are similarities between these ®ndings and those in North American prisons. A survey of 119 men aged 50 and over in a prison in Iowa found that the main illnesses reported were musculoskeletal (arthritis) and cardiovascular (hypertension and previous myocardial infarction) [6] . A notable difference is that 22% of the Iowan sample had a venereal disease while only two cases (1%) were reported in this sample. Another survey of 48 Canadian inmates aged over 44 found high rates of self-reported musculoskeletal and circulatory disorders, but also 58% with visual or hearing disordersÐhigher than the 15% reported in this sample [13] .
Although we found higher levels of morbidity than that reported in younger prisoners and older people at home, the rates of self-reported chronic illness in this study (83%) are similar to a study of 103 elderly patients with depressive illness, 96 of whom were inpatients, and 80% of whom reported chronic illness [7] . The prevalence of problems in the musculoskeletal (37%), cardiovascular (40%) and respiratory systems (13%) in that study are comparable to rates in the present one. We found that about 10% of prisoners aged 60 and over were functionally disabled in activities of daily living. With projected increases in the population of elderly prisoners, prisons may have to consider the modi®cation of their physical environments to accommodate these needs.
We found differences between the rates of psychiatric and musculoskeletal illness recorded in the medical notes and those reported on interview. One explanation of these ®ndings is that older men may minimize their psychiatric symptoms, but the two methods of estimating psychiatric morbidity are not strictly comparable. Medical records note serious illnesses in the past, such as deliberate self-harm or alcohol abuse, which prisoners are unlikely to report as chronic psychiatric illnesses. In contrast, the rate of musculoskeletal illness was higher on self-report than in the medical notes. It may be that some prisoners somatize mental disorders (such as depression and anxiety) in terms of musculoskeletal illness (non-speci®c`aches and pains').
The rate of smoking in the prisoners we interviewed (54%) is lower than that reported in a survey of younger prisoners which found that 80% were currently smoking [10] . These rates are higher than those among elderly people living at home, 19% of whom are estimated to be smokers [11] . Smoking contributes to cardiovascular and respiratory disease, both found to be high in this sample, and smoking cessation programmes may therefore contribute to the better health of prisoners.
The results of this study suggest that the physical health of elderly prisoners is worse than that of elderly men in the community. As there have been no longitudinal studies of prisoners' health, the reasons for the increased morbidity of prisoners are unclear. However, as studies of younger prisoners have found high rates of risky behaviours such as smoking, drug and alcohol use, and poor diet [10, 14] , one would expect that, as these younger prisoners grow old, there would be increased prevalence of diseases of cardiovascular, respiratory and other systems.
Key points
. Men in prison had high rates of morbidity: 85% had a major illness recorded in their medical notes and 83% reported a chronic illness at interview. . The health problems of this sample are signi®cantly worse than those of younger prisoners and communitybased elderly people reported in other studies. . Health-care planning for elderly prisoners cannot be made on estimates of morbidity in younger inmates or elderly people living in the community.
